-Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 

(11)Publication number : 06-281709 
(43)Date of publication of application : 07.10.1994 



(51)lnt.CI. 



G01R 31/36 



(21)Application number : 05-089516 



(22)Date of filing 



(71 Applicant : SHINDENGEN ELECTRIC MFG 
CO LTD 

NTT FUAMIRITEIIZU:KK 

25.03.1993 (72)lnventor : SHIMIZU HIROMI 

KAWAGOE YUJI 
SUENAGA HIROAKI 
SONE MASAHIRO 



m 



1 « 
! • 

I 1 



I 

It 



m 

Si i 



4 
JlL 



■Ski 



1 vSSr 



I 

if 



I 

5* 



I 



I 



i 



(54) DEVICE FOR TESTING BATTERY CAPACITY 

(57)Abstract: 

PURPOSE: To precisely predict the discharge 
completion time of batteries with variable 
characteristics at different environmental 
temperatures by assuming the terminal voltage of a 
sample battery and its variation width and 
temperature to be independent variables, finding out 
a predictive formula through regression analysis, and 
substituting the measured values of a battery to be 
tested therefor. 

CONSTITUTION: After the discharging of a battery to 
be tested is started, a discharge current I, a terminal 
voltage V and a temperature T of the battery are 
measured at every measurement timings t1-tn set by 
a timer 31 through an A/D convertor 33 and a 
capacity predictive formula and a difference estimation formula are fetched from a memory 
34 to calculate 32 the capacity of the battery to be tested and its difference range for 
estimation, then the results are displayed 36. For this purpose, a memory part 34 is 
provided with a memory 342 for storing the measured valued of terminal voltage of a 
battery, voltage variation width and temperature, a memory 341 for storing the capacity 
predictive formula, and a memory 344 for storing the difference estimation formula, In 
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addition, the sample data are grouped by the characteristic factors of the battery, the mean 
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difference in estimated value of the capacity between respective group and total groups is 
stored 343, then the mean difference is added to/subtracted from 32 the estimated value 
of the capacity, so that the measurement precision can be improved. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the battery capacity test equipment which performs 
volumetry of the battery used for the power unit for a communication link, the power unit for UPS, 
etc. 
[0002] 

[Description of the Prior Art] Generally, location survey of a battery rating expressed the current of 
the fixed rate (0.1C) to battery rated capacity with the product of the time amount to which it 
discharges and battery terminal voltage results in discharge final voltage, and said discharge current, 
and has determined net volume. Drawing 3 (a), (b), and (c) are the cases where are an example of the 
discharge property of a battery, and a discharge characteristic curve, and a, b and c are parallel, and 
drawing 3 (a) changes, and are discharge starting tO. Time of day tl by which battery terminal 
voltage is stabilized the back If the terminal voltage which can be set is known, it is comparatively 
easy to predict net volume. However, as shown in drawing 3 (b), it is time of day tl by dispersion in 
a battery. The phenomenon said discharge characteristic curves d, e, and f carry out [ a 
phenomenon ] a vertical inversion may arise in the process in which terminal voltage decreases 
henceforth. Moreover, as the discharge property of a battery is shown in (c) of drawing 3 , it is 
known that it is temperature-dependent. That is, temperature is Tl >T2 >T3. Net volume decreases, 
so that temperature falls like. 

[0003] Generally, the property of an examined battery is battery rating, Installation environment, 
Manufacturer, maintenance conditions etc. differ. A spark test is started for the examined battery by 
which these conditions differ on condition that predetermined. The time of day in the middle of [ a 
certain ] resulting in discharge termination, for example, tn of drawing 3 (a), (b), and (c), The 
relation with the net volume examined to the battery terminal voltage which can be set, and 
discharge final voltage As shown in drawing 4 , although a correlation is accepted, it is difficult to 
carry out capacity prediction in a high precision, and it is known that the correlation shown in 
drawing 4 will get so bad that the time amount after discharge starting is small. 
[0004] 

[Problem(s) to be Solved by the Invention] While it was difficult for conventional battery capacity 
test equipment to predict in a high precision that the discharge termination event mentioned above, 
net volume measurement had taken the long duration of no less than 7-10 hours, and working 
efficiency was very bad. This invention aims at offering the battery capacity test equipment which 
enables it to get to know also including the error range of a prediction result, and enabled it to 
perform these trials in a short time while it can predict a discharge termination event in a high 
precision even if its test atmosphere temperature is not fixed even if it is the battery of various 
discharge properties and. 
[0005] 

[Means for Solving the Problem] The charge circuit where the battery capacity test equipment of this 
invention charges a battery, and the discharge circuit which discharges by constant current from said 
battery, In the battery capacity test equipment which has the control circuit section containing the 
measurement section for predicting the net volume of said battery while controlling said charge 
circuit and a discharge circuit said control circuit section The timer which counts unit time amount 
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predetermined [ after discharge starting of said battery ], It is made to discharge to discharge final 
voltage by the constant current beforehand defined after charge about the measurement section 
which measures the discharge current, terminal voltage, and temperature of said battery, and the 
sample battery of a predetermined number. The 1st memory which memorizes this in quest of the 
capacity prediction type by the regression analysis which makes an independent variable the terminal 
voltage, its electrical-potential-difference change width of face, and temperature of said sample 
obtained for every predetermined time of the discharge, The 2nd memory which memorizes the 
measurement value of the terminal voltage for every predetermined time of an examined battery, its 
electrical-potential-difference change width of face, and temperature, It has the operation part which 
computes the capacity forecast of an examined battery by substituting the measurement value of the 
examined battery memorized by the capacity prediction type memorized by said 1st memory at said 
2nd memory. 

[0006] The battery capacity test equipment of this invention carries out grouping of the data of said 
sample battery to said control circuit section according to the property factor of a battery. Moreover, 
the average of the capacity forecast of each of this group that did grouping, The 3rd memory which 
memorizes the error average of a difference with the average of the capacity forecast of all data is 
prepared. The capacity forecast which subtracted and added the error average memorized by the 3rd 
memory of said group to whom an examined battery corresponds to said capacity forecast of an 
examined battery in said operation part, and was corrected is computed. Moreover, the battery 
capacity test equipment of this invention prepares the 4th memory which memorizes this in quest of 
the error estimation type to a capacity forecast in said control circuit section based on the data of said 
sample battery, and presumes the error range of the capacity forecast of said examined battery based 
on this error estimation type in said operation part. 
[0007] 

[Example] Drawing 1 is the example of this invention and 1 is constant current Ic. The charge circuit 
to charge and 2 are constant current IL. The discharging discharge circuit and 3 are the control 
circuit sections which have control of a charge circuit 1 and the discharge circuit 2 and the setting up 
function of charge-and-discharge conditions, the function that carries out the monitor of the 
condition of the examined battery 5. It is the thermo sensor with which 4 detects the current detector 
of the examined battery 5, and 6 detects solution temperature or case temperature. In addition, said 
control circuit section 3 detects continuously the temperature T by the charge and discharge current I 
by the current detector 4, the battery terminal voltage V, and the thermo sensor 6, and performs 
capacity prediction and presumption of error range of the examined battery 5 for every after 
[ discharge starting ] fixed time amount as compared with the sample data memorized by the 
memory section of the control circuit section 3. Drawing 2 is the time of day tl which is the block 
circuit diagram showing an example of the control circuit section 3 of drawing 1 , and is detected by 
the timer 31 after discharge starting of the examined battery 5, t2, ....tn. In each time of day While 
detecting the discharge current I, the terminal voltage V, and temperature T of the examined battery 
5 concerned in the measurement section 35 through A/D converter 33, from the memory section 34, 
the capacity prediction type and error estimation type of applicable time of day are called, and 
capacity prediction of an examined battery and presumption of error range are performed by 
operation part 32. And the test result computed by this operation part 32 is displayed on the display 
36 which used liquid crystal, LED, etc. In addition, three elements which become important [ the 
memory section 34 ] when calculating the capacity forecast of a battery so that it may mention later, 
i.e., terminal voltage of a battery, The electrical-potential-difference change width of face after the 
predetermined time of this terminal voltage, and the temperature of a battery about the sample 
battery of a predetermined number From discharge starting to discharge final voltage The 1st 
memory 341 made to memorize in quest of the capacity prediction type by the regression analysis 
which measures for every predetermined time and makes an independent variable the sample data for 
every element of this, It consists of the 2nd memory 342 which makes the measurement value of the 
terminal voltage of the battery which are said three elements in the predetermined time of an 
examined battery, the electrical-potential-difference change width of face after predetermined time, 
and temperature memorize. However, when raising the precision of a capacity forecast further 
Grouping of the sample data is carried out according to the property factor of a battery. The average 
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of the capacity forecast of each of this group that did grouping, The 3rd memory 343 which 
memorizes the error average of a difference with the average of the capacity forecast of all sample 
data is formed in the memory section 34. The error average memorized by the 3rd memory of said 
group to whom an examined battery corresponds is subtracted and added to the capacity forecast of 
said examined battery, and you may make it calculate the corrected capacity forecast by operation 
part 32. Moreover, when also presuming the error range of said capacity forecast, the 4th memory 
344 which makes the error estimation type which presumes error range from said sample data 
memorize is formed, and you may make it ask for the error range of the capacity forecast of said 
examined battery by operation part 32. 

[0008] Next, the capacity prediction process of an examined battery is explained including the 
comparison with the conventional approach mentioned above. The examined battery 5 measures net 
volume, observing the battery terminal voltage V, and its electrical-potential-difference change 
width-of-face deltaV and temperature T continuously after starting discharge until it results in 
discharge final voltage after performing predetermined charge in a charge circuit 1 about the battery 
5 by which a fixed period passed after employment examined [ these ], although battery rated 
capacity, installation temperature, and a manufacturer type differ from maintenance conditions etc. 
These spark tests are carried out so that sufficient measurement size N for a statistical procedure may 
become 100 or more. Time of day tl shown by drawing 3 (a), (b), and (c) .... tn For every time of 
day Terminal voltage [ It measures, these measurement data is put together, regression analysis is 
applied by making terminal voltage V, change width-of-face deltaV, and temperature T into an 
independent variable, and a correlation with net volume Y is investigated. ] VI of said measurement 
size N individual .... Vn and change width of face deltaV 1 .. deltaVn and temperature Tl .. Tn 
[0009] Here, change width-of-face deltaV of terminal voltage is unit time amount. deltat=tn-tn-l 
Difference of the terminal voltage of order deltaV=Vn-l-Vn, Or time of day tl by which terminal 
voltage V is stabilized Terminal voltage VI It considers as a reference value and is the observation 
time of day tn. Terminal voltage Vn Difference, namely, - deltaV=Vl-Vn Any are sufficient and a 
correlation with net volume chooses the larger one. The general formula of recursion is Yx about a 
capacity forecast. If it carries out, it is the capacity forecast Yx. The regression with terminal voltage 
V is the capacity forecast Yx to (1) type. It of terminal voltage V and temperature T is the capacity 
measured value Yx to (2) types. It of terminal voltage V, electrical-potential-difference change 
width-of-face deltaV, and temperature T is expressed as (3) types. 
[0010] 
[Equation 1] 
Yx =A0+A1 V.... (1) 
Yx =B0+B1 V+B2 T .... (2) 
Yx -C0+C1 V+C2 T+C3 deltaV .... (3) 

Here, it is AO. And Al The multiplier of (1) type, B0, and Bl And B-2 The multiplier of (2) types, 
CO, C<SUB>1, and C2 And C3 It is the multiplier of (3) types. A table 1 is the net volume Yl which 
is an example of the sample data of an examined battery N individual, Y2, ....YN. It receives. It is 
the observation time of day tn to the aforementioned (1) - (3) type. The terminal voltage VI which 
can be set, V2, ....Vn, The electrical-potential-difference change width of face deltaV 1, deltaV2, 
....deltaVn, temperature Tl, and T2 .. TN It is the capacity forecast which assigned and calculated 
each value Yl 1 .. It is referred to as YN3. Error el 1 of a correlation coefficient rl, r2, r3, net 
volume, and a forecast .... eN3, standard error sigmal, sigma2, and sigma3 It is shown. 
[0011] 
[A table 1] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 8/10/2005 



•JP,06-281709,A [DETAILED DESCRIPTION] 



Page 4 of 6 







1 




(i) s 


(2) ^ 


o) a: 


(1) j£ 1 


(2) 5t 


(3) « 


Y, 


Y,, 


Y„ 


Y„ 


e,,=Y, -Y, ( 


C--Y, -Y„ 


e,3=Y, -Y,, 


Y a 


Y,, 




Yza 


e 2 ,=Y s -Y 21 




e23~ Yl ~Yu3 


Y 3 


Y s , 


Y 3£ 


Y 33 


e 31 =Y s -Y,, 




er,*=Y, -Y», 


\; 
I II 


Y»i 




YN3 


eHi=Yji — Yn, 


Cn2 = Yn Ynz 


Cns — Yh — Ynj 




ri < r 2 < r » 










mmim 


m m m & 



[0012] Setting to a table 1, a correlation coefficient r is rl <r2 <r3. It becomes and the correlation by 
(3) types shows the good thing. Drawin g 5 shows the prediction distribution of errors by each 
regression shown in a table 1, and it asks for curves 1, 2, and 3 from regression (1), (2), and (3), 
respectively. The curves 1, 2, and 3 shown in N> 100, then drawing 5 serve as normal distribution, 
and a standard error sigma is [ sample data N ] sigmal >sigma2 >sigma3. It becomes. Therefore, 
rather than the conventional test method which predicts net volume with the terminal voltage V of a 
battery, the prediction result by the terminal voltage V and temperature T of a battery is better, and 
the curve 3 which also added and predicted change width-of-face deltaV of the terminal voltage 
before and behind a predetermined charging time value further shows that the reliance panel of 
regression is the best. Therefore, the 1st memory 341 of the memory section 34 is made to memorize 
this (3) type. And the terminal voltage at the time of making the examined battery 5 arranged at the 
battery capacity test equipment shown in drawing 1 discharge by constant current, The 2nd memory 
342 is made to memorize each measurement value of the electrical-potential-difference change width 
of face before and behind the predetermined time of the terminal voltage, and temperature, each of 
that measurement value is substituted for (3) types memorized by the 1st memory 341 corresponding 
to measurement time amount, and a capacity forecast is computed in operation part 32. 
[0013] Next, the approach for raising further the prediction information on a curve 3 shown in this 
drawin g 5 is explained. As an example of the property factor of a battery, drawing 6 carries out 
stratification of the error of net volume and the forecast by (3) types, and displays it according to A 
company of battery manufacturers, B company, and C company as relative frequency distribution for 
every manufacturer. Setting to drawing 6 , the error average value of A, B, and C company is Bar 
eA, Bar eB, and Bar eC, respectively. It is expressed and is a bar e3. The error of the measurement 
size of the whole company is totaled, and it is the equalized error average value and is about 0 
statistically. Said bar eA and bar eB Bar e3 It is in left-hand side (- error), this shows that the battery 
rating by A and B company is predicted smaller than net volume, and C company make is a bar e3 to 
objection. It is shown that it is in right-hand side (+ error), and there is an inclination predicted more 
greatly than net volume. If it assumes that it was C company make when a certain examined battery 
is chosen from the same population as the sample of said N individual using the above-mentioned 
inclination, it is possible to correct a capacity forecast using the error average according to the 
above-mentioned manufacturer. 

[0014] Drawing 7 is terminal voltage V=Vn [ in / explain the correction approach, and said 
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examined battery is made to discharge, and / time of day tn ], electrical-potential-difference width- 
of-face delta V=delta Vn, and temperature T=Tn. If the multiplier for every time of day which was 
carried out and was shown by (3) formulas is set to COn, Cln, C2n, and C3n, the capacity forecast 
Yxn will be given by (4) formulas using the aforementioned (3) formula. 
[Equation 2] 

Yxn=COn+ClnVn+C2nTn+C3ndeltaVn .... (4) 

That is, the terminal voltage V of this battery is Vn at drawing 7 . Although it predicts that it 
decreases with SI curve shown by the dotted line, and becomes capacity Yxn with discharge final 
voltage error average bar value ec shown by drawing 6 when the point which is said C company 
make was taken into consideration only, since it turns out that it is + error (5) It is thought that it 
becomes the value which terminal voltage V became like a curve S2 after that in drawing 6 , and 
decreased from Yxn as corrected forecast Yxn 1 is expressed with the formula. 
[Equation 3] 

Yxn 1 =Y*„- (+e c ) (5) 

Namely, average bar e3 of the capacity forecast of the whole sample shown in drawing 6 It subtracts 
and adds by operation part to the capacity measured value of the examined battery 5 which 
mentioned above the error average value of the group to whom the 3rd memory 343 is made to 
memorize Bar eA - Bar eC, and the examined battery 5 corresponds the error average value of a 
difference with the average of each capacity forecast of each group, and the capacity forecast 
concerned is corrected. 

[0015] Next, the method of presuming the error of the examined battery which is the population of 
the sample of N individual is explained by considering the result which might be based on a table 1, 
drawing 5, and drawing 6 as reference. (3) The error over the forecast obtained by the formula serves 
as normal distribution, as it was shown in drawing 5 and drawing 6 , when sample data N was 
sufficiently large, and it is the lower limit ml of the error, and a upper limit m2. It is given by (6) 
formulas. 
[0016] 
[Equation 4] 

TPRfiS mi =T-Z (a/2) 



±M& m 2 -T+Z (a/2) 



/FT 



(6) 



Here, x expresses the error average of sample data and is statistically set to about 0 in this case. Z 
(alpha/2) is the value which makes level of significance alpha alpha/2, and is acquired from a 
standard normal distribution table, and when it assumes that it is alpha= 0.05 (95% of reliability), it 
is a constant used as Z(alpha/2) = 1.96. a table 1 shows the error of the forecast and net volume 
which were obtained by (3) types with the standard deviation of sigma ~ having — sigma=sigma 3 it 
is . Moreover, as for error range (m2-ml), it turns out that, as for the result of error-range 
presumption, measurement size N becomes good, so that it is large at a measurement size, since N is 
inversely proportional to rootN. Therefore, time of day tn shown in drawing 7 The forecast Yxn 
which can be set is expressed like (7) types from (4) types and (6) types. 
[0017] 
[Equation 5] 

Yxn- 1. 9 6 x <Yxo<Y*n + l. 9 6 (7) 

Therefore, the 4th memory 344 of the memory section 34 is made to memorize this (7) type. And as 
it mentioned above, the error range of the capacity measured value of the called-for examined battery 
5 is made to compute by operation part 32 based on this (7) type. 

[0018] When the examined battery is proved that it is C company make, the forecast is given by Yxn 1 
from (5) types as mentioned above. Since, as for presumption of the error range at this time, said 
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sample N also contains C company make, C company make of an examined battery is also 
considered that presumption of the error range of Sample N is included in (6) types. Therefore, 
presumption of the error range in Yxn 1 is similarly expressed with (8) types in quest of (7) types. 
[0019] 
[Equation 6] 

Yxn-e'c -I. 9 6 x — - < Yt* <Y,„-Tc +1. 9 6 x — - (8) 

TFT W 

[0020] Drawing 8 (a) can illustrate (7) types, drawing 8 (b) can illustrate the result of (8) types, and 
capacity forecast Yxn' by C company and its error range can be presumed to be the error range which 
had the maximum common section obtained by both formulas corrected. The value is acquired by 
the following (9) types. 
[0021] 
[Equation 7] 

Y„-l. 9 6X <Y xn ' <Yx D -e c +1. 9 6 x (9) 

[0022] Drawing 8 (c) is a thing illustrating the result of (9) types, and error range is narrow from (7) 
types and (8) types, and it can be said to be what aimed at improvement in presumed precision. 
Presumption of this error range computes the maximum common section of the error range to the 
capacity forecast which was presumed by (7) types remembered to have mentioned above by the 4th 
memory and which was calculated by (3) types of the examined battery 5, and the error range shifted 
to the error average of the capacity forecast of the response group of the examined battery 5 by 
operation part 32, corrects error range, and raises that precision. 

[0023] As mentioned above, although it was able to ask for the forecast corrected by doing 
stratification as a battery property factor, using a manufacturer as an example, and finding the 
difference with Sample N and an examined battery, and its error range It is also possible to deal with 
the type and environment of a battery and to carry out compound inclusion of this etc. as other 
factors, and it is clear by carrying out in the same procedure that said object is attained. Moreover, 
discharge time of day tn of an examined battery It cannot be overemphasized by calling and 
computing the capacity prediction type in each time of day from the control circuit section 3 of said 
drawing 2 that a more accurate prediction result is obtained as it enlarges. 
[0024] 

[Effect of the Invention] As stated above, even if it does not discharge to discharge final voltage, by 
this invention, capacity prediction is attained by the short time amount after discharge starting, and 
since an experimental termination and continuation can be freely performed on battery maintenance 
as compared with the decided control level, compaction of test time can be aimed at. Moreover, 
since it is discharging by the constant current (0.1C) decided by the specification which carries out 
net volume measurement, predictability can also be referred to as high. Moreover, since the error 
range of a prediction result can also be known with capacity prediction, predictability can be raised 
further. Therefore, since it can measure with a sufficient precision in a short time, it uses for 
practical-capacity measurement of the battery for communication link power sources, the battery for 
UPS, etc., and the effectiveness is very large. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The charge circuit which charges a battery, and the discharge circuit which discharges by 
constant current from said battery, In the battery capacity test equipment which has the control 
circuit section containing the measurement section for predicting the net volume of said battery 
while controlling said charge circuit and a discharge circuit said control circuit section The timer 
which counts unit time amount predetermined [ after discharge starting of said battery ], It is made to 
discharge to discharge final voltage by the constant current beforehand defined after charge about the 
measurement section which measures the discharge current, terminal voltage, and temperature of 
said battery, and the sample battery of a predetermined number. The 1st memory which memorizes 
this in quest of the capacity prediction type by the regression analysis which makes an independent 
variable the terminal voltage, its electrical-potential-difference change width of face, and 
temperature of said sample obtained for every predetermined time of the discharge, The 2nd memory 
which memorizes the measurement value of the terminal voltage for every predetermined time of an 
examined battery, its electrical-potential-difference change width of face, and temperature, Battery 
capacity test equipment characterized by having the operation part which computes the capacity 
forecast of an examined battery by substituting the measurement value of the examined battery 
memorized by the capacity prediction type memorized by said 1st memory at said 2nd memory. 
[Claim 2] Grouping of the data of said sample battery is carried out to said control circuit section 
according to the property factor of a battery. The average of the capacity forecast of each of this 
group that did grouping, The 3rd memory which memorizes the error average of a difference with 
the average of the capacity forecast of all data is prepared. Battery capacity test equipment according 
to claim 1 characterized by computing the capacity forecast which subtracted and added the error 
average memorized by the 3rd memory of said group to whom an examined battery corresponds to 
said capacity forecast of an examined battery in said operation part, and was corrected. 
[Claim 3] Claim 1 characterized by preparing the 4th memory which memorizes this in quest of the 
error estimation type to a capacity forecast in said control circuit section based on the data of said 
sample battery, and presuming the error range of the capacity forecast of said examined battery 
based on this error estimation type in said operation part, and battery capacity test equipment 
according to claim 2. 

[Claim 4] Battery capacity test equipment according to claim 3 characterized by presuming each 
error range of said capacity forecast of said examined battery, and said corrected capacity forecast in 
said operation part, and presuming the common section of both the error range to be the error range 
of a capacity forecast where said examined battery was corrected based on the error estimation type 
memorized by said 4th memory. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the block circuit diagram of one example of the battery capacity test equipment by 
this invention. 

[Drawin g 2] It is the detail block circuit diagram of the control circuit section of the block circuit 
diagram shown in drawing 1 . 

[Drawing 3] It is discharge property drawing of a battery. 

[Drawing 4] It is correlation drawing of battery net volume and terminal voltage. 
[Drawing 5] It is the relative- frequency distribution map of the error by capacity prediction 
regression (1), (2), and (3). 

[Drawing 6] It is the relative-frequency distribution map which carried out stratification of the 
distribution of errors by capacity prediction regression (3) according to the manufacturer. 
[Drawing 7] It is discharge property prediction drawing of the strange capacity of a battery. 
[Drawing 8] It is drawing explaining presumption of capacity prediction and error range by this 
invention. 

[Description of Notations] 

1 Charge Circuit 

2 Discharge Circuit 

3 Control Circuit Section 

4 Current Detecting Element 

5 Examined Battery 

6 Thermo Sensor 

31 Timer 

32 Operation Part 

33 A/D Converter 

34 Memory Section 

35 Measurement Section 

36 Display 
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